Enhanced oral delivery of curcumin from N-trimethyl chitosan surface-modified solid lipid nanoparticles: pharmacokinetic and brain distribution evaluations.
Solid lipid nanoparticles (SLNs) have been proposed as a colloidal carrier system that could enhance the oral bioavailability of curcumin. However, a burst release of the loaded drug, which occurs in acidic environments, has been a main obstacle to the oral delivery of curcumin by using SLNs as a carrier system. We hypothesized that a quarternized chitosan derivative could be used for acid-resistant coating to stabilize the SLNs and circumvent the burst release. N-trimethyl chitosan (TMC) was synthesized and determined by (1)H-NMR and FT-IR. To investigate the details of chitosan and TMC surface modification on SLCNs composed of palmitic acid, cholesterol, TPGS and curcumin, a number of factors such as optimized SLNs composition, solid state characterization, stability, cell viability, in vitro release in GI conditions, curcumin oral bioavailability and brain distribution studies, were evaluated. The TMC-SLCNs exhibited prolonged stability in room and refrigerated conditions, controlled drug release in simulated intestinal fluid, significantly higher oral bioavailability, and brain distribution of curcumin than free curcumin, chitosan and non-coated SLCNs. These finding suggests that the TMC-SLCNs is a promising nanocarrier system for oral delivery and brain distribution of curcumin.